Methods and analysis:
We will conduct a crosssectional observational study based on standardised interviews with 240 GPs and ∼1200 patients. Data collection started on 10 June 2015 and will probably be completed by 31 October 2016. We will include all districts and cities within 100 km from Hamburg and assign them according to the type of regions: rural, urban and environs. All eligible GPs will be invited to participate. Each practice will recruit up to 15 patients, aged 18 years or older. Questionnaires are based on a preliminary qualitative study and were pretested. Data will be analysed with descriptive statistics and regression modelling strategies adjusted for confounders and the GP-induced cluster structure.
Ethics and dissemination: Our study was approved by the Ethics Committee of the Medical Association of Hamburg and is conducted in accordance with the Declaration of Helsinki. Study participants give written informed consent before data collection and data is pseudonymised. Survey data and person identifiers are stored separately in locked cabinets and have restricted availability. The results of our study will be presented at conferences and published in peer-reviewed journals.
Trial registration number: NCT02558322; Preresults.
BACKGROUND
An inappropriate supply of services and an increasing demand for healthcare have been of concern for the healthcare policy in Germany for at least 15 years. German social legislation binds healthcare providers and users of the German healthcare system to supply needs-based healthcare and to avoid overuse, underuse and misuse. However, in 2001, the Advisory Council for the Concerted Action in Health Care published an expertise, which pointed out a number of issues especially with the organisation and the quality of care provided to patients with chronic illnesses. For example, the care of patients with back pain was characterised by a concurrent overuse of imaging procedures and invasive therapies-and by an underuse of secondary and tertiary preventative measures. At the same time, a 'glaring lack of reliable data on health care, both in the scientific professional societies and in the public bodies and corporations with responsibilities in the health care system', was shown. 1 With regard to primary care, the current discussion expresses concerns that especially Strengths and limitations of this study ▪ Before the study was designed, patients and general practitioners (GPs) have been explored in a large qualitative preliminary study regarding the reasons for consultation and patient types. ▪ Data are collected from GPs and patients, so that both perspectives are included. ▪ We cover reasons for consultation such as social or financial problems that are not represented in ICD-based diagnoses and we monitor the complete spectrum of services including services paid in a lump sum or paid privately by the patients. ▪ The data are only representative for Northern Germany. ▪ There may be a selection bias in study participants (eg, if elderly patients are more likely to participate in our interviews than younger patients), which will be examined in a nonresponder analysis.
rural areas are increasingly faced with an undersupply of general practitioners (GPs). This, in turn, is expected to result in a lack of care especially for the elderly and chronically ill patients living in the countryside. [2] [3] [4] However there also seem to be other differences in the supply and access to services between rural and urban areas. For example, Voigt et al 5 found that in metropolitan areas such as Hamburg the number of house calls is lower when compared with the countryside. This may be explained either by the practices being closer to the patients or by the lower average age of the inhabitants of large cities. 6 Patients living in rural areas seem to expect a greater spectrum of services offered by their GP, 7 possibly because of problems regarding the unavailability of specialists such as paediatricians, gynaecologists, ophthalmologists, neurologists or orthopaedic surgeons in the countryside. 8 Probably, there are also differences regarding the reasons for consultation between rural and urban districts, for example, it seems that service providers in larger cities face a greater number of psychiatric (co)morbidities compared with the countryside, 9 and the frequency of consultations in both, primary and secondary care, might also differ between regions. 10 Until now, the differences between rural and urban regions in the German primary healthcare have not been studied extensively. Many studies are based on qualitative data, have small sample sizes or include either only urban or only rural areas and, therefore, lack the option of regional comparisons. Other studies analysed insurance claims data, which contain little information on sociodemographic data or other patient-related factors. Furthermore, there are considerable doubts concerning the validity of claims data, especially regarding the coded diagnoses. [11] [12] Therefore, this study aims to explore the variation in patient behaviour and to describe regional differences regarding the reason for consultations in general practice by collecting quantitative data directly from GPs and their patients in rural and urban areas. Primary outcome measures are (1) the variety of reasons for consultation and practices in GP services, (2) the number of contacts per patient with GPs and specialists and (3) the tendency to have direct contacts with specialists without consulting the GP first. Furthermore, the study will include descriptive information about the personal and professional background of the GP, the patient population from the GPs' perspective, characteristics and service spectrum of the practice, sociodemographic data, medical history, psychosocial burden and health behaviour of the patient, access to the GP and other healthcare providers, reasons for consultation of the GP and services used in the GP practice.
METHODS AND ANALYSIS Preliminary qualitative study
The main study started in May 2015 and will probably be completed in October 2016 (see section 'Main study' below). Before designing this study, we conducted focus groups with patients and GPs from 17 districts and cities in Northern Germany in order to explore the patient types, reasons for consultation and accessed services in GP practices. The sample was stratified by region type (ie, urban, rural, environs) and-in case of patient focus groups-by the age group (ie, the age group '18-49 years old' and the age group '50 years and older', respectively). For GP and patient recruitment we contacted all eligible GPs in the respective regions by letter and invited them to participate in our study. Patients were recruited by the participating GPs. In total, 9 focus groups with 65 GPs and 18 focus groups with 145 patients were conducted between the 14th of May and the 4th of December 2014. Each focus group was based on an interview guide and led by at least two scientists. They lasted ∼120 min and were digitally recorded. Recordings were transcribed verbatim and analysed using the qualitative content analysis according to Mayring. 13 Three scientists (NP, HH and IS) read and coded the transcripts independently and the research team discussed the categories afterwards. During the coding process, inductive categories were added as they arose from the material. The final set of categories was determined by consensus.
We extracted frequent reasons for consultation and services utilised by patients from the qualitative data. The categories were discussed in an expert panel of five GPs and two scientists in the field of public health/ social science. On the basis of these results, the expert panel developed a short form of the German version of the International Classification of Primary Care (ICPC) 14 15 with 38 different services (eg, vaccinations, patient education or referrals) and 100 consultation reasons (eg, disorders of the upper gastrointestinal tract) in 17 subject areas (eg, digestive system). This instrument will be used in patient and GP interviews.
Furthermore, we derived 27 patient types from the focus groups, which were included as items into the GP questionnaire. They comprised the following: 
Main study
The main study is designed as a cross-sectional observational study based on standardised interviews with 240 GPs, which will be conducted face-to-face or-on the GP's request-by telephone. Additionally, we will conduct standardised telephone interviews with up to 15 patients from each GPs' patient population. GP recruitment has started on 1 May 2015. Subsequently, patient recruitment and data collection started on 10 June 2015. We expect that 1200 patients can be included in the study and that 14 GPs and 70 patients can be interviewed per month. Therefore, we anticipate that the data collection will be completed by 31 October 2016.
GP population and region types
The study is located in Northern Germany. We include all districts and cities ('Landkreise' and 'Kreisfreie Städte') that have at least 20% of their area within a maximum linear distance of 100 km from our study centre in Hamburg. The distance between Hamburg and the other regions was assessed using a map from the German Federal Agency for Cartography and Geodesy. 16 We assigned all districts and cities to three region types: 'urban area', 'environs' (ie, regions with a higher degree of agglomeration than rural areas, but lower than urban municipalities) and 'rural area' according to a map from the German Federal Institute for Research on Building, Urban Affairs and Spatial Development 17 (cf. table 1). In each region type 80 GPs will be recruited. In the major cities, Hamburg and Bremen, the sample size will be further stratified by administrative city districts. In Bremerhaven, Kiel and Lübeck a maximum of two GPs will be recruited per city district. In rural districts, the planned sample size will be stratified by cities with a population of more than 20 000 and the remaining rural area. The prospected sample size in each stratified unit corresponds to its population size in relation to the total population in the respective region type [18] [19] [20] [21] [22] (cf. tables 2-4). If the prospected sample size of GPs cannot be reached in some of the districts, we will accept a deviation between the districts within one region type of up to 25%.
Recruitment of GPs
GPs will be selected from the database of the regional Associations of SHI Physicians in the federal states of Bremen, Hamburg, Mecklenburg-Vorpommern, Niedersachsen and Schleswig-Holstein. They will only be included if they participate in the SHI system. All eligible GPs working in each district will be contacted by mail and invited to participate in the study. If more GPs than needed in a region are willing to participate, GPs of this region will be randomly selected. GPs will be excluded if they do not participate in primary care or if they do not have computer software which is able to create a list of all patients who visited the GP in the past 3 months.
Recruitment of patients
Participating GPs will retrieve a list of all patients aged 18 years or older who have consulted the practice within the past 3 months and who have been patients of that practice for at least 3 years (ie, patients who have consulted the practice at least once before 36 or more months). Patients will be excluded from this list (1) if they have no capacity to consent (eg, because of dementia), (2) if their German language skills are insufficient to conduct the interview or (3) if they cannot participate in interviews (eg, because of deafness or major depression). Out of all eligible patients from this list, 15 patients will be selected at random by the study team (using random number tables) and invited to participate in the study by a letter from their GP. If they are interested in participating, the patients will consult their GP and receive written and oral information about the study. The information covers the aims and procedures of the study, the selection of participants, data collection, processing and storage as well as the possibilities for opting out. Study participants are required to sign an informed consent form to participate in the study. From our experience with similar studies we assume a response rate of 33%. This means that, on average, we expect to include five patients per practice, which would result in a total patient population of 1200. For each practice, the recourse and the number of excluded patients per exclusion criterion will be documented.
Measuring instruments
For both, GP interviews and patient interviews a standardised questionnaire has been developed. The questionnaires are based on the results of the qualitative preliminary study described above and were pretested in two GP practices and in eight patient interviews, respectively. GP interviews will be conducted to assess the personal and professional background of the GP, the characteristics and service spectrum of the practice, how often patients consult the GP practice, and the reasons for consultation and patient types in the practice. The GP questionnaire therefore comprises the following: ▸ Age, gender, specialty, working time and professional experience of the GP; ▸ Location, personnel, technical equipment and type of practice (eg, single practice or group practice); ▸ The service spectrum of the practice (eg, whether the GP conducts sonography or ECG); ▸ The number of patients treated each quarter (ie, a 3-month period); ▸ The frequency of the reasons for consultation and the services which patients receive (assessed with the short form of the ICPC developed from the qualitative study described above); ▸ The frequency of the patient types in the practice from the GPs' perspective (derived from the qualitative study described above).
The patient interviews will be conducted to assess the sociodemographic data, medical history and health behaviour of the patient, access to the GP and other healthcare providers, reasons for consultation of the GP and which services are used in the GP practice. The patient questionnaire includes information on the following: ▸ Age, gender, education, income, marital status, living conditions, occupational situation, migration status and health insurance of the patient; ▸ Care level of the patient; ▸ Health status of the patient, based on a self-developed list of the 42 most prevalent chronic diseases 23 time for appointments and in the waiting room, duration of consultations, duration of relationship with GP, family members also treated by the GP, satisfaction with practice and treatment by the GP, and use of privately paid services; ▸ Reasons for consultation and accessed services in GP practice (assessed with the short form of the ICPC described above).
To limit a possible recall bias we will monitor the reasons for consultation and service utilisation of patients in the comparatively narrow time frame of the past 3 months only.
Sample size
Owing to the investigation of multiple outcomes and the observational character of the study, there is no issue of statistical power to be considered. However, a sample of 240 GPs and 1200 patients should allow a valid multivariate data analysis in the heterogeneous general practice population. With regard to the high work load of GPs and possible subsequent problems of GP recruitment, we will take a number of precautions to ensure that we will be able to include the full number of GPs into our study. First, all GPs will receive an adequate expense allowance for interviews and patient recruitment, covering their loss of earnings during study participation. Second, as described above, we will first contact GPs by mail. If GPs do not respond to our letter, we will give two reminders, one by fax and one by telephone call. Third, if all GPs have been contacted three times and we were not able to obtain our prospected sample size of 240 GPs, we will enlarge the study region until the sample size can be reached. The newly included regions will then be equally stratified into districts as described above.
Statistical analysis
Descriptive statistics will be used to explore the characteristics of the GP practices, the GPs and their patient population in the different regions. In addition, the regional variation of patient types from GP interviews and reasons for consultation identified in GP and patient interviews will be presented. The primary outcome measures will be compared in five statistical models. The region types are used as independent variables and will be coded as dummy variables and compare (1) urban and rural regions and (2) urban regions and environs. Dependent variables are (1) the number of categories from the ICPC short form, which are presented to the GP at least once per month; (2) the number of services, which are delivered in the GP practice at least once per month; (3) the number of contacts per patient with GPs; (4) the number of contacts per patient with specialists and (5) the tendency to have direct contacts with specialists without consulting the GP first. Our hypotheses are that (1) GPs from rural areas and environs have a larger variety of reasons for consultation and a larger service spectrum; (2) that patients from rural areas and environs have fewer contacts with GPs and specialists and (3) that patients from rural areas and environs more often show a tendency to visit the GP first before contacts with specialists.
All analyses will be conducted in naïve models without adjustment for confounding and in multivariate models. The multivariate models of analyses (1) and (2) will be adjusted for age, gender and specialty of the GP as well as the type of practice (eg, single or group practice) and the number of treated patients per quarter. The multivariate models of analyses (3), (4) and (5) will be adjusted for age, gender, education, income, occupational situation, migrant status and the morbidity of the patient. For the analyses of data from patient interviews, mixed models will be applied allowing to take the GP-induced cluster structure into account. 28 We will conduct different regression modelling strategies including linear models in the analyses (1) through (4) and logistic models in the analyses (5) . 29 There will also be a number of descriptive analyses, including a comparison of GP and practice characteristics, reasons for consultation and services in the practice, patient types from the GPs' perspective as well as the patients' sociodemographic data, morbidity, health behaviour and healthcare utilisation. Additionally, for each region, the GP and patient data will be compared regarding the identified reasons for consultation, which are measured with the same instrument. We will use two operationalisations of the rural area in our statistical comparisons: in the first operationalisation the whole district, including cities with a population of more than 20 000 people, will be included. In the second operationalisation we will exclude these cities from the rural area. A possible selection bias in our patient population regarding age and gender will be investigated via a nonresponder analysis.
Public registration
On 21 September 2015, the study was registered in a public trial archive (ClinicalTrials.gov study identifier NCT02558322).
DISSEMINATION
The study was approved by the Ethics Committee of the Medical Association of Hamburg. This approval included the preliminary study and the main study. The project is being conducted in accordance with the Declaration of Helsinki. Study participants have to give written informed consent before data collection. All data will be collected on paper and pseudonymised during data collection. Survey data and person identifiers will be stored separately in locked cabinets at the Department of Primary Medical Care at the University Medical Center Hamburg-Eppendorf for 10 years after the end of the study. Person identifiers will be only available to the principal investigator. Survey data will be entered using an optical mark reader and the resulting data set will only be available to the statistician.
Data collection and analysis will be completed 2 years after the start of the main study. We will describe the primary medical care in urban areas, rural areas and environs of Northern Germany and present information on the differences between the regions regarding patient populations and reasons for consultations. The regional variation in German primary care probably has a large variety of reasons, 30 but, at least in part, it might depend on the fact that working in general practices in rural areas is today not very attractive to medical students. 31 For example, the workload of GPs in rural regions might be higher 32 and privacy after the working hours might be more limited. 7 However, other studies also found positive aspects in the working conditions of country doctors, for example, greater flexibility in working hours, the recreational value of the environment 33 34 or a close personal physician-patient relationship. 35 The results of our study will be presented at scientific conferences in Germany and other countries and published in international and national peer-reviewed journals. All papers will be written in accordance with the 2007 STROBE Statement for cross-sectional observational studies. Our results might help healthcare policymakers and other stakeholders decide how to respond to regional problems in supplying and accessing primary care services, for example, the expected GP shortage in rural areas. Possible strategies include the promotion of primary care in the education of medical students, GP-support by other medical professions or adjusting reimbursement schemes and demand planning by the regional Associations of SHI Physicians in Germany. 2 36-38 Contributors MS, IS, NP and HH conceived and designed the study. DL, H-OW, LB and MF significantly contributed to the design of the study. IS drafted the manuscript. All the authors commented on the draft and approved the final version of the manuscript. Disclaimer Funders have no role in study design, data collection and analysis, decision to disseminate the results, or in the preparation of presentations or manuscripts.
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